Abstract. A system modeling the thermoelastic bards contacts is studied. The problem is first transformed into an equivalent nonlocal parabolic systems using a transformation, and then the existence and uniqueness of the solutions are demonstrated via the theoretical potential representation theory of the parabolic equations. Finally some realistic situations in the applications are discussed using the results obtained in this paper.
Introduction.
In this paper we extend the results obtained in [3, 8] for a nonlocal parabolic system for two dependent variables to a general system for n such variables. The result has application to the problem of thermoelastic contact of n rods. We consider first the existence, uniqueness and continuous dependence of the solutions of the nonlocal parabolic system of equations governing the temperature distribution in the rods.
Then consider the quantity θ = θ 1 (x, t), θ 2 (x,t),...,θ n (x, t) T , (1.1) where
2) 2. An equivalent problem. The problem described by equations (1.1)-(1.10) can be reduced to an equivalent problem by setting
Multiplying each of equations (2.1) by a i in turn and integrating over Ω i and summing we have 
1) has the unique inverse
Proof. Equation (2.3) implies that 5) and the result follows.
In terms of w the problem described by equations (1.1)-(1.10) may be reformulated for i = 1, 2,...,n as
10)
Since the initial values θ i 0 (x), i = 1, 2,...,n are known we take 12) to be known quantities.
Preliminaries.
In this section we list several classical results from [4] and develop solutions to the problems (2.6)-(2.12). We refer to [4] for proofs of the following lemmas:
solves the problems
Here we have defined
Lemma 3.2. Let w(x, t) be the solution of
where (ii) If F and G have a singularity at t = 0 with
Lemma 3.3. Let w(x, t) be the solution of
where
Extensions. We require the following corollaries of Lemmas 3.2 and 3.3 to adapt the solutions to the intervals of interest for the problems (2.6)-(2.12). 
is given by 
14) 
and proceed as in Corollary 3.1.
Corollary 3.3. With the assumptions of Lemma 3.2, the solution of
, and proceed as in Corollary 3.1.
We now set
Clearly, once
is determined uniquely, the solution to our problem is known. We will show that ψ satisfies a matrix Volterra system of the form
where G, H are suitable vectors and A, M, B suitable matrices. We require the following lemma:
27)
and let the N × N matrices 
Proof. See [8] .
4. Existence and uniqueness. We rewrite equations (2.7), (2.8), (2.9), and (2.10) in the form
3)
n ≠ 0 we have considered the typical case
The general case will follow by similar arguments. Since, as we pointed out earlier, Φ j (x) are known for j = 1, 2,...,n we have taken V 1 , V 2 , V 3 as known quantities. Further, since each element w j , j = 1,...,n can be expressed in terms of the appropriate elements of ψ we have written, for the moment,
We again note that
Equations (2.10) may now be used to determine equations for ψ i 2 , i = 1, 2,...,n−1 and the last of equations (2.9) (i = n − 1) to determine ψ n 2 as follows. For i = 1 equations (2.10), together with equations (3.14) and (3.17) give 8) and for j = 2,...,n− 1 we have, using Corollary 3.2 and equation (4.7),
Next, from equations (2.9) with i = n − 1 and equation (3.22), we have is given in equations (4.9).
We next turn to equations (4.8), (4.9), and (4.10) for ψ j 1 (t), j = 1, 2,...,n. Using equations (4.1), (4.2), and equations (3.13), (3.21) we have 12) while the first of equations (4.3), i = 1, gives with the right hand sides given in equations (4.9). Clearly the set of equations for ψ have the form given in equations (3.26) and it remains to establish suitable estimates. 
.,n, exist for systems (4.8)-(4.14) and there exists C > 0 such that
n i=1 T 0 ψ i 1 − ψ i 1 + ψ i 2 − ψ i 2 dt ≤ C T 0 g − g + f 1 − f 1 + f n − f n dt,
Proof. By Lemma 3.4 it is sufficient to estimate the kernel. Clearly it is from Cannon [4] that

|K(±1,t)|+|K xx (±1,t)|+|K x (±1,t)| ≤ C, t > 0 (4.16)
and
Thus, the assumptions of Lemma 3.4 are satisfied and Lemma 4.1 follows.
Theorem 4.1. The system (1.1)-(1.10) possesses a unique solution which depends continuously upon the data.
Proof. It follows from Lemma 4.1 and the equivalence analysis in Section 2.
Application to thermoelastic bars.
Consider n thermoelastic bars lying along the positive x axis with the ith bar, 1 ≤ i ≤ n, occupying the interval Ω i . We use the notation of Section 1. The equations describing the displacements and temperature distributions are given by
for i = 1, 2,...,n, t ∈ J. u i (x, t) denotes the displacement and θ i (x, t) the temperature of the ith bar at position x and time t. σ i (x, t) represents the corresponding stress and c i , k i , α i are constants, i = 1, 2,...,n, denoting the heat capacity, conductivity and coefficient of thermal expansion, respectively, of the ith bar. θ 0 is a reference temperature, measured in degrees Kelvin, normally taken as the ambient temperature. It is convenient to nondimensionalize the quantities of interest and we set .3) and subsequently the hats dropped we have the equations in the following nondimensional form
for i = 1, 2,...,n, where 3) through (1.7) . For the moment we require only the initial conditions, namely,
together with the conditions
There are essentially two cases to consider depending on whether all bars are in contact or not. There are then subcases depending on how the bars are grouped in contact. The difficulties are the same whether we consider n bars or three bars. The latter case simplifies and clarifies the procedure and we now confine our attention to that case. The generalization required for n bars then follows. We consider then three bars lying along the positive x axis lying in the intervals
and set
We begin by considering the initial conditions. Set
From equations (5.11), θ i (x, 0), i = 1, 2, 3 are known, so that Θ i (x, 0) are known. There are two cases. Case I. If
Using equations (5.7) and (5.12) we have 
Thus if the middle bar is in contact with either of the end bars initially then the initial stresses, displacements and temperatures are known. If on the other hand the middle bar has no contact with the other two initially u 2 ( 2 , 0) is indeterminate and an additional initial condition must be added. If we define
then in all three of the above subcases 27) and conversely if (5.27) holds, then one of these subcases does. Case II. If both of the conditions
hold, then
Again using equations (5.7) and (5.12) we have
and making use of equations (5.28) we find 
Again substituting back into equations (5.30), (5.31), and (5.32) gives 
If we set
then it is clear that equations (1.2) are a direct generalization of equations (5.42).
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